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%ïì )$%5,&ý),/7(56 ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï %ðì
1RïýìDïýý)$%5,&ý),/7(5ý)25ý30ý&21752/ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï %ðê
1RïýìEïýý)$%5,&ý),/7(5ý)25ý30ý&21752/ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï %ðè
1RïýìFïýý)$%5,&ý),/7(5ý)25ý30ý&21752/ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï %ðç
1RïýìGïýý)$%5,&ý),/7(5ý)25ý30ý&21752/ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï %ðæ
1RïýìHïýý)$%5,&ý),/7(5ý)25ý30ý&21752/ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï %ðä

%ïë (/(&75267$7,&ý35(&,3,7$7256 ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï %ðìí
1Rïýëïýý(63ý)25ý30ý&21752/ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï %ðìì

%ïê :(7ý(/(&75267$7,&ý35(&,3,7$7256 ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï %ðìë

%ïé :(7ý6&58%%(56 ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï %ðìê
1RïýéDïýý:(7ý6&58%%(5ý)25ý30ý&21752/ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï %ðìé
1Rïýèïýý:(7ý6&58%%(5ý)25ý62ëý&21752/ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï %ðìè
1Rïýçïýý635$<ý'5<(5ý)25ý62ëý&21752/ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï %ðìç

%ïè 7+(50$/ý2;,',=(56 ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï %ðìå
1RïýììDïýý7+(50$/ý,1&,1(5$725ý)25ý&2ý&21752/ ï ï ï ï ï ï ï ï ï ï ï ï ï ï %ðëí
1RïýììEïýý7+(50$/ý,1&,1(5$725ý)25ý&2ý&21752/ ï ï ï ï ï ï ï ï ï ï ï ï ï ï %ðëì
1RïýìçDïýý7+(50$/ý,1&,1(5$725ý)25ý92&ý&21752/ ï ï ï ï ï ï ï ï ï ï ï ï ï %ðëê
1RïýìçEïýý7+(50$/ý,1&,1(5$725ý)25ý92&ý&21752/ ï ï ï ï ï ï ï ï ï ï ï ï %ðëè
1RïýìçFïýý7+(50$/ý,1&,1(5$725ý)25ý92&ý&21752/ ï ï ï ï ï ï ï ï ï ï ï ï ï %ðëæ

%ïç &$7$/<7,&ý2;,',=(56 ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï %ðëä
1Rïýìåïý&$7$/<7,&ý2;,',=(5ý)25ý92&ý&21752/ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï %ðêì

%ïæ )/$5(6 ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï %ðêê

%ïå &21'(16(56 ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï %ðêé
1RïýëìDïýý&21'(16(5ý)25ý92&ý&21752/ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï %ðêè
1RïýëìEïýý&21'(16(5ý)25ý92&ý&21752/ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï %ðêç

%ïä (/(&75,),('ý),/7(5ý%('6 ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï %ðêå

%ïìí &$5%21ý$'625%(56 ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï %ðêä
1RïýëêDïýý&$5%21ý$'625%(5ý)25ý92&ý&21752/ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï %ðéí
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%ïìì &<&/21(6 ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï %ðéì
1RïýëéDïýý&<&/21(ý)25ý30ý&21752/ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï %ðéë
1RïýëéEïýý&<&/21(ý)25ý30ý&21752/ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï %ðéé
1Rïýëèïýý*5$9,7<ý&2//(&725ý)25ý30ý&21752/ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï %ðéç

%ïìë 27+(5ý62ëý&21752/6 ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï %ðéå

%ïìê 12;ý&21752/6 ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï %ðéä
1RïýêëDïýý6(/(&7,9(ý&$7$/<7,&ý5('8&7,21ý)25ý12[ý&21752/ ï ï ï %ðèí
1RïýêëEïýý6(/(&7,9(ý&$7$/<7,&ý5('8&7,21ý)25ý12[ý&21752/ ï ï %ðèì

%ïìé 5()(5(1&(6ý)25ý&$0ý,//8675$7,216 ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï %ðèë



&$0ý7(&+1,&$/ý*8,'$1&(ý'2&80(17
%ïìýý)$%5,&ý),/7(56

åîäå %ðì

%ïìýý)$%5,&ý),/7(56ìðç

)DEULFýILOWHUVñýIUHTXHQWO\ýUHIHUUHGýWRýDVýEDJKRXVHVñýDUHýW\SLFDOO\ýXVHGýWRýFRQWUROýSDUWLFXODWH
PDWWHUýHPLVVLRQVýLQýH[KDXVWýJDVýVWUHDPVïýý&HUWDLQýJDVHVýPD\ýDOVRýEHýUHPRYHGýWKURXJK
LQWHUDFWLRQVýZLWKýWKHýGXVWýOD\HUïýý)DEULFýILOWHUVýDUHýQRUPDOO\ýXVHGýZKHUHýDýKLJKýFRQWUROýHIILFLHQF\
LVýUHTXLUHGýDQGýZKHUHýH[KDXVWýJDVýVWUHDPVýFRQGLWLRQVýDUHýZLWKLQýWKHýOLPLWDWLRQVýRIýIDEULFýILOWHU
RSHUDWLRQïýý7KHVHýOLPLWDWLRQVýDUHýKLJKýPRLVWXUHñýKLJKýWHPSHUDWXUHVñýDQGýH[KDXVWýJDVýFRQVWLWXHQWV
WKDWýDWWDFNýWKHýIDEULFýRUýKLQGHUýWKHýFOHDQLQJýSURFHVVýõVXFKýDVýVWLFN\ýSDUWLFXODWHôïý

7KUHHýW\SHVýRIýEDJKRXVHVýõSXOVHðMHWñýUHYHUVHðDLUñýDQGýVKDNHUôýDUHýLQýFRPPRQýXVHñ
FDWHJRUL]HGýE\ýWKHýPHWKRGýXVHGýIRUýILOWHUýFOHDQLQJïýý9DULRXVýIDEULFýILOWHUýPDWHULDOVýFDQýEHýXVHGýLQ
HDFKýW\SHñýGHSHQGLQJýRQýWHPSHUDWXUHñýFRUURVLYHQHVVýDQGýPRLVWXUHýFRQWHQWýRIýWKHýJDVýVWUHDPñýDV
ZHOOýDVýGLPHQVLRQDOýVWDELOLW\ýDQGýFRVWýRIýWKHýVHOHFWHGýPDWHULDOïýý,PSRUWDQWýGHVLJQýSDUDPHWHUVýIRU
EDJKRXVHVýDUHýWKHýJDVðWRðFORWKýõ*î&ôýUDWLRýõIWêýSHUýPLQXWHýJDVîIWëýIDEULFôñýZKLFKýLVýVRPHZKDW
GHSHQGHQWýRQýSDUWLFOHýVL]HýDQGýJUDLQýORDGLQJñýDVýZHOOýDVýRSHUDWLQJýWHPSHUDWXUHVýDQGýWKHýFOHDQLQJ
PHFKDQLVPïýý0LQLPXPýRSHUDWLQJýWHPSHUDWXUHýLVýHVSHFLDOO\ýLPSRUWDQWýZKHUHýDFLGýJDVHVýDUH
H[SHFWHGýWRýEHýSUHVHQWýLQýWKHýJDVýVWUHDPñýZKLOHýFOHDQLQJýPHFKDQLVPVýDQGýPD[LPXPýWHPSHUDWXUH
PD\ýGLFWDWHýWKHýW\SHýRIýFORWKýWKDWýFDQýEHýXVHGï

(DFKýW\SHýRIýEDJKRXVHýSUHVHQWVýGLIIHUHQWýPDLQWHQDQFHýDQGýPRQLWRULQJýFKDOOHQJHVýWRýWKH
IDFLOLW\ýRSHUDWRUVñýSDUWLFXODUO\ýLQýUHODWLRQýWRýFOHDQLQJýPHFKDQLVPVýDQGýEDJýPDWHULDOVïýý(IIHFWLYH
FOHDQLQJýLVýGHVLUDEOHýLQýRUGHUýWRýPDLQWDLQýDýORZýSUHVVXUHðGURSýDFURVVýWKHýEDJKRXVHñýZKLFKýVDYHV
HQHUJ\ïýý7KLVýPXVWýEHýEDODQFHGñýKRZHYHUñýDJDLQVWýWKHýLQFUHDVHGýSDUWLFXODWHýUHPRYDOýHIILFLHQF\
ZKLFKýIROORZVýEXLOGXSýRIýDýGXVWýOD\HUýRQýWKHýIDEULFïýý

ìïýý3XOVHðMHWýV\VWHPVýXVHýDýEODVWýRIýKLJKðSUHVVXUHýõçíýWRýìëíýSVLôýDLUýWRýEDFNýIOXVKýWKHýEDJVï
7KLVýFDQýEHýDFFRPSOLVKHGýZLWKýWKHýEDJKRXVHýRQðOLQHïýý0RLVWXUHýDQGýRLOýSUHVHQWýLQýSODQWýDLUýPXVW
EHýUHPRYHGñýRUýSRWHQWLDOýEDJýEOLQGLQJýFDQýUHVXOWýIURPýFDNLQJýSDUWLFXODWHïýý(TXLSPHQWýPXVWýEH
DEOHýWRýZLWKVWDQGýWKHýUHSHDWHGýVWUHVVýRIýWKHýSXOVHVï

ëïýý5HYHUVHðDLUýV\VWHPVýXVHýDýORQJHUñýJHQWOHUýEDFNýIOXVKýRIýORZðSUHVVXUHýDLUýõDýIHZýLQFKHV
ZDWHUýFROXPQôýWRýFOHDQýWKHýEDJVïýý&OHDQLQJýDLUýLVýSURYLGHGýWRýHDFKýFRPSDUWPHQWýE\ýDýVHSDUDWHñ
VPDOOHUýIDQýDQGýGXFWýV\VWHPïýý6LQFHýWKHýFOHDQLQJýLVýDWýORZýSUHVVXUHñýHDFKýFRPSDUWPHQWýPXVWýEH
HIIHFWLYHO\ýLVRODWHGýIURPýWKHýJDVýVWUHDPýGXULQJýWKHýFOHDQLQJýF\FOHï

êïýý0DQ\ýGLIIHUHQWýVKDNLQJýVFKHPHVýKDYHýEHHQýLQWURGXFHGïýý6KDNHUýV\VWHPVýPXVWýDOVRýEH
WDNHQýRIIðVWUHDPýIRUýFOHDQLQJñýZKLFKýLVýDFFRPSOLVKHGýE\ýDýPHFKDQLVPýZKLFKýYLJRURXVO\ýVKDNHV
WKHýEDJVïý&RPELQDWLRQýUHYHUVHýDLUîVKDNHUýV\VWHPVýDUHýDOVRýLQýXVHï

éïýý6RQLFýKRUQVýKDYHýEHHQýGHYHORSHGýZKLFKýDXJPHQWýUHYHUVHðDLUýDQGýVKDNHUýFOHDQLQJïý
$FRXVWLFýYLEUDWLRQýLQýWKHýUDQJHýRIýìèíýWRýèèíý+]ýDWýìëíýWRýìéíýG%ýKHOSVýGLVORGJHýSDUWLFOHVýGXULQJ
WKHýUHJXODUýFOHDQLQJýF\FOHï

2SDFLW\ýLVýWKHýW\SLFDOýPHWKRGýXVHGýIRUýEDJKRXVHýSHUIRUPDQFHýPRQLWRULQJâýDýFRQWLQXRXV
RSDFLW\ýPRQLWRUýPD\ýEHýXVHGñýRUýRSDFLW\ýõ0HWKRGýäôýRUýYLVLEOHýHPLVVLRQVýõVLPLODUýWRý0HWKRGýëëô
REVHUYDWLRQVýPD\ýEHýPDGHýE\ýSODQWýSHUVRQQHOïýý7ULERHOHFWULFýPRQLWRUVñýOLJKWýVFDWWHULQJýPRQLWRUVñ
EHWDýJDXJHVñýRUýDFRXVWLFýPRQLWRUVýPD\ýDOVRýEHýXVHGïýý3DUDPHWHUýPRQLWRULQJýXVXDOO\ýLQFOXGHV



&$0ý7(&+1,&$/ý*8,'$1&(ý'2&80(17
%ïìýý)$%5,&ý),/7(56

%ðë åîäå

SUHVVXUHýGURSñýVRPHWLPHVýLQýFRQMXQFWLRQýZLWKýH[KDXVWýJDVýWHPSHUDWXUHïýý$QýLQFUHDVHýLQýSUHVVXUH
GURSýPD\ýLQGLFDWHýEOLQGLQJýRIýWKHýIDEULFïýý$ýGHFUHDVHýLQýWHPSHUDWXUHýPD\ýLQGLFDWHýLQOHDNDJHýRI
RXWVLGHýDLUñýZKLFKýPD\ýFRROýWKHýH[KDXVWýJDVýVWUHDPýEHORZýLWVýGHZýSRLQWýõLPSRUWDQWýLIýFRQGHQVLEOH
HPLVVLRQVýDUHýLQYROYHGôïýý7HPSHUDWXUHýH[FXUVLRQVýPD\ýGDPDJHýWKHýILOWHUýEDJVïýý2WKHUýSDUDPHWHUV
WKDWýPD\ýEHýPRQLWRUHGýLQFOXGHýJDVýIORZýUDWHñýSXOVHýMHWýFRPSUHVVHGýDLUýSUHVVXUHVñýDQGýUHYHUVHýDLU
FOHDQLQJýF\FOHýVWDWLFýSUHVVXUHýGURSï

&RPPRQýEDJKRXVHýSUREOHPVýDQGýPDOIXQFWLRQVýLQFOXGHãýEURNHQýRUýZRUQýEDJVâýEOLQGLQJýRI
WKHýILOWHUýPHGLDâýIDLOXUHýRIýWKHýFOHDQLQJýV\VWHPâýOHDNVýLQýWKHýV\VWHPýRUýEHWZHHQýILOWHUýEDJýDQGýWXEH
VKHHWâýUHHQWUDLQPHQWýRIýGXVWâýZHWWLQJýRIýWKHýEDJVâýSOXJJLQJýRIýPDQRPHWHUýOLQHVâýPDOIXQFWLRQýRI
GDPSHUVýRUýPDWHULDOýGLVFKDUJHýHTXLSPHQWâýDQGýORZýIDQýVSHHGïýý7KHýIROORZLQJýLOOXVWUDWLRQVýSUHVHQW
FRPSOLDQFHýDVVXUDQFHýPRQLWRULQJýRSWLRQVýIRUýIDEULFýILOWHUVã

ìDã 'DLO\ýREVHUYDWLRQVýRIýYLVLEOHýHPLVVLRQVýõ9(ôýRUýRSDFLW\ýXVLQJý50ýäýRUýPRGLILHG
50ýëëï

ìEã &RQWLQXRXVýLQVWUXPHQWDOýPRQLWRULQJýRIýRSDFLW\ýXVLQJý&206ýRUýRWKHUýDQDO\WLFDO
GHYLFHï

ìFã 0RQLWRULQJýSUHVVXUHýGURSýDFURVVýEDJKRXVHï
ìGã )DEULFýILOWHUýFRQGLWLRQýPRQLWRULQJï
ìHã 8VHýRIýDýEDJýOHDNýGHWHFWLRQýPRQLWRUï
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åîäå %ðê

&$0ý,//8675$7,21
1RïýìDïýý)$%5,&ý),/7(5ý)25ý30ý&21752/

ìï $33/,&$%,/,7<

ìïì &RQWUROý7HFKQRORJ\ãýý)DEULFýILOWHUýõEDJKRXVHôý>íìçñýíìæñýíìå@ï
$OVRýDSSOLFDEOHýWRýRWKHUý30ýFRQWUROýGHYLFHV

ìïë 3ROOXWDQWV
3ULPDU\ã 3DUWLFXODWHýPDWWHUýõ30ñý30ðìíô
2WKHUã 7R[LFýKHDY\ýPHWDOV

ìïê 3URFHVVî(PLVVLRQVýXQLWVãýý,QGXVWULDOýSURFHVVýYHQWVýDQGýIXHOýFRPEXVWLRQýXQLWV

ëï 021,725,1*ý$3352$&+ý'(6&5,37,21

ëïì ,QGLFDWRUVý0RQLWRUHGãýý2SDFLW\ýRIýHPLVVLRQVýRUýYLVLEOHýHPLVVLRQVýõ9(ôï
ëïë 5DWLRQDOHýIRUý0RQLWRULQJý$SSURDFKãýý&KDQJHVýLQýRSDFLW\ýDQGýFKDQJHVýLQý9(

REVHUYDWLRQVýLQGLFDWHýSURFHVVýFKDQJHVñýFKDQJHVýLQýEDJKRXVHýHIILFLHQF\ñýRUýOHDNVï
ëïê 0RQLWRULQJý/RFDWLRQãýý3HUý50ýäýõRSDFLW\ôýRUý50ýëëýõ9(ôýUHTXLUHPHQWVï
ëïé $QDO\WLFDOý'HYLFHVý5HTXLUHGãýý7UDLQHGýREVHUYHUýXVLQJý50ýäýRUýYLVLEOHîQRýYLVLEOH

HPLVVLRQVýREVHUYDWLRQýWHFKQLTXHVýõ50ýëëðOLNHôï
ëïè 'DWDý$FTXLVLWLRQýDQGý0HDVXUHPHQWý6\VWHPý2SHUDWLRQ

� )UHTXHQF\ýRIýPHDVXUHPHQWãýý'DLO\ýRUýDVýZHDWKHUýSHUPLWV
� 5HSRUWLQJýXQLWVãýý3HUFHQWýRSDFLW\ýRUýYLVLEOHîQRýYLVLEOHýHPLVVLRQV
� 5HFRUGLQJýSURFHVVãýý2EVHUYHUVýFRPSOHWHýRSDFLW\ýRUý9(ýREVHUYDWLRQýIRUPVýDQGýORJ

LQWRýELQGHUýRUýHOHFWURQLFýGDWDýEDVHýDVýDSSURSULDWHï
ëïç 'DWDý5HTXLUHPHQWV

� %DVHOLQHý9(ýREVHUYDWLRQVýFRQFXUUHQWýZLWKýHPLVVLRQýWHVWýRUýKLVWRULFDOýSODQWýUHFRUGV
RIýRSDFLW\ýREVHUYDWLRQVïýõ1RýGDWDýDUHýQHHGHGýLIýLQGLFDWRUýLVý¦DQ\ýYLVLEOH
HPLVVLRQVï§ô

ëïæ 6SHFLILFý4$î4&ý3URFHGXUHVãýý,QLWLDOýWUDLQLQJýRIýREVHUYHUýSHUý50ýäýRUý50ýëëñýVHPLð
DQQXDOýUHIUHVKHUýWUDLQLQJýSHUý50ýäñýLIýDSSOLFDEOH

ëïå 5HIHUHQFHVãýýìñýëñýêñýéñýè

êïýý&200(176

êïì $OWKRXJKý50ýëëýDSSOLHVýWRýIXJLWLYHýVRXUFHVñýWKHýYLVLEOHîQRýYLVLEOHýHPLVVLRQ
REVHUYDWLRQýWHFKQLTXHVýRIý50ýëëýFDQýEHýDSSOLHGýWRýGXFWHGýHPLVVLRQVïýý)RUýVLWXDWLRQV
ZKHUHýQRýYLVLEOHýHPLVVLRQVýDUHýWKHýQRUPñýDýWHFKQLTXHýIRFXVHGýWRZDUGVýLGHQWLI\LQJýD
FKDQJHýLQýSHUIRUPDQFHýDVýLQGLFDWHGýE\ýDQ\ýYLVLEOHýHPLVVLRQýLVýDýXVHIXOýDQGýHIIHFWLYH
WHFKQLTXHïýý7KHýXVHýRIýWKHýYLVLEOHîQRýYLVLEOHýHPLVVLRQVýWHFKQLTXHýUHGXFHVýWKHýQHHGýIRU
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èãýý0RQLWRULQJýVFUXEEHUýOLTXLGýS+ýDQGýOLTXLGýIORZýUDWHï
çãýý0RQLWRULQJýSUHVVXUHýGURSñýDONDOLýVROXWLRQýFRQFHQWUDWLRQñýDQGýIORZýUDWHï
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&$0ý,//8675$7,21
1RïýéDïýý:(7ý6&58%%(5ý)25ý30ý&21752/

ìïýý$33/,&$%,/,7<

ìïì &RQWUROý7HFKQRORJ\ãýý:HWýVFUXEEHUý>ííìñýííëñýííê@âýDOVRýDSSOLFDEOHýWRýVSUD\ýWRZHUV
>íèë@ñýYHQWXULýVFUXEEHUVý>íèê@ñýLPSLQJHPHQWýVFUXEEHUVý>íèè@ñýDQGýZHWýF\FORQLF
VFUXEEHUý>íåè@

ìïë 3ROOXWDQWV
3ULPDU\ã 3DUWLFXODWHýPDWWHUýõ30ôý
2WKHUã

ìïê 3URFHVVî(PLVVLRQVý8QLWãýý&RPEXVWRUVñýPLQHUDOýSURFHVVLQJýXQLWVñýIXUQDFHVñýNLOQVï

ëï 021,725,1*ý$3352$&+ý'(6&5,37,21

ëïì ,QGLFDWRUVý0RQLWRUHGãýý'LIIHUHQWLDOýSUHVVXUH
ëïë 5DWLRQDOHýIRUý0RQLWRULQJý$SSURDFKãýý,QFUHDVHýLQýSUHVVXUHýGURSýLQGLFDWHVýFORJJLQJýRU

LQFUHDVHGýJDVýIORZâýGHFUHDVHýLQýSUHVVXUHýGURSýLQGLFDWHVýGHFUHDVHýLQýJDVýRUýOLTXLGýIORZ
RUýSRRUýOLTXLGýGLVWULEXWLRQï

ëïê 0RQLWRULQJý/RFDWLRQãýý$FURVVýLQOHWýDQGýRXWOHWýGXFWV
ëïé $QDO\WLFDOý'HYLFHVý5HTXLUHGãýý'LIIHUHQWLDOýSUHVVXUHýWUDQVGXFHUñýGLIIHUHQWLDOýSUHVVXUH

JDXJHñýPDQRPHWHUVñýRUýDOWHUQDWLYHýPHWKRGVîLQVWUXPHQWDWLRQâýVHHý6HFWLRQýéïêýIRU
LQIRUPDWLRQýRQýVSHFLILFýW\SHVýRIýLQVWUXPHQWVï

ëïè 'DWDý$FTXLVLWLRQýDQGý0HDVXUHPHQWý6\VWHPý2SHUDWLRQ
� )UHTXHQF\ýRIýPHDVXUHPHQWãýý+RXUO\ñýLIýPDQXDOO\ýUHDGñýRUýFRQWLQXRXVO\ñýLIýE\

DXWRPDWLFýV\VWHPï
� 5HSRUWLQJýXQLWVãýýLQFKHVýRIýZDWHUýFROXPQýõLQïýZïFïôýRUýSRXQGVýSHUýVTXDUHýLQFKýõSVLô
� 5HFRUGLQJýSURFHVVãýý2SHUDWRUVýSHULRGLFDOO\ýREVHUYHýJDXJHVýDQGýORJýGDWDñýRU

UHFRUGHGýDXWRPDWLFDOO\ýRQýVWULSýFKDUWýRUýGLJLWDOýGDWDýDFTXLVLWLRQýV\VWHPý
ëïç 'DWDý5HTXLUHPHQWV

� %DVHOLQHýSUHVVXUHýGURSýUHFRUGVýDQGýVDPSOLQJýGDWDýFRQFXUUHQWýZLWKýHPLVVLRQýWHVWâ
RU

� +LVWRULFDOýSODQWýUHFRUGVýRIýSUHVVXUHýGURS
ëïæ 6SHFLILFý4$î4&ý3URFHGXUHV

� &DOLEUDWHñýPDLQWDLQýDQGýRSHUDWHýLQVWUXPHQWDWLRQýXVLQJýSURFHGXUHVýWKDWýWDNHýLQWR
DFFRXQWýPDQXIDFWXUHU©VýVSHFLILFDWLRQVï

ëïå 5HIHUHQFHVãýýåñýäñýìé

êïýý&200(176

êïì 'DWDý&ROOHFWLRQý)UHTXHQF\ãýý)RUýODUJHýHPLVVLRQýXQLWVñýDýPHDVXUHPHQWýIUHTXHQF\ýRI
RQFHýSHUýKRXUýZRXOGýQRWýEHýDGHTXDWHâýFROOHFWLRQýRIýIRXUýRUýPRUHýGDWDýSRLQWVýHDFKýKRXU
LVýUHTXLUHGïýýõ6HHý6HFWLRQýêïêïìïëïô
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&$0ý,//8675$7,21
1Rïýèïýý:(7ý6&58%%(5ý)25ý62ëý&21752/

ìï $33/,&$%,/,7<

ìïì &RQWUROý7HFKQRORJ\ãýý:HWýVFUXEEHUý>ííìñýííëñýííê@âýDOVRýDSSOLFDEOHýWRýJDVýVFUXEEHUV
õJHQHUDOôý>íìê@ñýJDVýFROXPQýDEVRUEHUýõSDFNHGýRUýWUD\ýW\SHôý>íèíñýíèì@

ìïë 3ROOXWDQWV
3ULPDU\ã 62ë
2WKHUã $FLGýJDVHV

ìïê 3URFHVVî(PLVVLRQVý8QLWãýý&RPEXVWRUV

ëï 021,725,1*ý$3352$&+ý'(6&5,37,21

ëïì ,QGLFDWRUVý0RQLWRUHGãýý6FUXEEHUýOLTXLGýS+ýDQGýOLTXLGýIORZýUDWH
ëïë 5DWLRQDOHýIRUý0RQLWRULQJý$SSURDFKãýýS+ýOHYHOýDQGýOLTXLGýIORZýUDWHýLQGLFDWLYHýRIýSURSHU

RSHUDWLRQýIRUýUHPRYDOýRIý62ëýDQGýRWKHUýDFLGýJDVHVýIURPýH[KDXVWýVWUHDP
ëïê 0RQLWRULQJý/RFDWLRQãýýS+ýDWýVFUXEEHUýOLTXRUýLQOHWâýOLTXLGýIORZýUDWHýDWýSXPSýGLVFKDUJH

RUýDWýVFUXEEHUýOLTXRUýLQOHW
ëïé $QDO\WLFDOý'HYLFHVý5HTXLUHGãýýS+ýPHWHUýIRUýS+âýOLTXLGýIORZýPHWHUñýSXPSýGLVFKDUJH

SUHVVXUHýJDXJHñýRUýRWKHUýGHYLFHýIRUýOLTXLGýIORZâýVHHý6HFWLRQýéïéýIRUýLQIRUPDWLRQýRQ
VSHFLILFýW\SHVýRIýLQVWUXPHQWVï

ëïè 'DWDý$FTXLVLWLRQýDQGý0HDVXUHPHQWý6\VWHPý2SHUDWLRQ
� )UHTXHQF\ýRIýPHDVXUHPHQWãýý+RXUO\ñýLIýPDQXDOO\ýUHDGñýRUýFRQWLQXRXVO\ñýLIýE\

DXWRPDWLFýV\VWHPâýGDLO\ýFDOFXODWLRQýRIýTXDQWLW\ýRIý62ëýUHPRYHGýEDVHG
� 5HSRUWLQJýXQLWVãýýS+ýXQLWVýIRUýS+ñýFXELFýIHHWýSHUýPLQXWHýõIWêîPLQôýIRUýOLTXLGýIORZ
� 5HFRUGLQJýSURFHVVãýý2SHUDWRUVýSHULRGLFDOO\ýREVHUYHýJDJHVýDQGýORJýGDWDñýRU

UHFRUGHGýDXWRPDWLFDOO\ýRQýVWULSýFKDUWýRUýGLJLWDOýGDWDýDFTXLVLWLRQýV\VWHPý
ëïç 'DWDý5HTXLUHPHQWV

� %DVHOLQHýS+ýDQGýOLTXLGýIORZýUDWHýFRQFXUUHQWýZLWKýHPLVVLRQýWHVW
ëïæ 6SHFLILFý4$î4&ý3URFHGXUHV

� &DOLEUDWHñýPDLQWDLQýDQGýRSHUDWHýLQVWUXPHQWDWLRQýXVLQJýSURFHGXUHVýWKDWýWDNHýLQWR
DFFRXQWýPDQXIDFWXUHU©VýVSHFLILFDWLRQVï

ëïå 5HIHUHQFHVãýýäñýìé

êï &200(176

êïì 'DWDý&ROOHFWLRQý)UHTXHQF\ãýý)RUýODUJHýHPLVVLRQýXQLWVñýDýPHDVXUHPHQWýIUHTXHQF\ýRI
RQFHýSHUýKRXUýZRXOGýQRWýEHýDGHTXDWHâýFROOHFWLRQýRIýIRXUýRUýPRUHýGDWDýSRLQWVýHDFKýKRXU
LVýUHTXLUHGïýýõ6HHý6HFWLRQýêïêïìïëïôý
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&$0ý,//8675$7,21
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ìïý $33/,&$%,/,7<

ìïì &RQWUROý7HFKQRORJ\ãýý6SUD\ýGU\LQJ
ìïë 3ROOXWDQWV

3ULPDU\ãý 6XOIXUýR[LGHVýõ62[ô
2WKHUã

ìïê 3URFHVVî(PLVVLRQVýXQLWVãýý&RPEXVWRUVñýIXUQDFHVñýERLOHUV

ëï 021,725,1*ý$3352$&+ý'(6&5,37,21

ëïì 3DUDPHWHUVýWRýEHý0RQLWRUHGãýý3UHVVXUHýGURSñýDONDOLýVROXWLRQýFRQFHQWUDWLRQýDQGýIORZýUDWH
ëïë 5DWLRQDOHýIRUý0RQLWRULQJý$SSURDFKãýý3UHVVXUHýGURSýLVýLQGLFDWLYHýRIýSURSHUýIXQFWLRQLQJ

RIýVSUD\ýGU\HUïýý5HPRYDOýRIýDFLGýJDVýFRPSRQHQWVýLVýGHSHQGHQWýRQýDYDLODELOLW\ýRI
DGHTXDWHýDONDOLýDVýLQGLFDWHGýE\ýVOXUU\ýDONDOLQLW\ýDQGýIORZýUDWHï

ëïê 0RQLWRULQJý/RFDWLRQãýý3UHVVXUHýGURSýPHDVXUHGýDFURVVýLQOHWýDQGýRXWOHWýRIýVSUD\ýGU\HUïý
$ONDOLýFRQFHQWUDWLRQýPHDVXUHGýDWýVOXUU\ýKHDGHUýDQGýUHFLUFXODWLRQýSXPSýGLVFKDUJHïý
6OXUU\ýIORZýUDWHýDWýVOXUU\ýKHDGHUï

ëïé $QDO\WLFDOý'HYLFHVý5HTXLUHGãýý'LIIHUHQWLDOýSUHVVXUHýJDXJHVñýLQðOLQHýS+ýPHWHUVñýLQðOLQH
IORZýPHWHUVñýRWKHUýPHWKRGVýDQGýLQVWUXPHQWDWLRQýDVýDSSURSULDWHâýVHHý6HFWLRQVýéïê
õ3UHVVXUHôñýéïéýõ)ORZôñýDQGýéïèýõS+ýDQGý&RQGXFWLYLW\ôýIRUýDGGLWLRQDOýLQIRUPDWLRQýRQ
GHYLFHVï

ëïè 'DWDý$FTXLVLWLRQýDQGý0HDVXUHPHQWý6\VWHPý2SHUDWLRQ
� )UHTXHQF\ýRIýPHDVXUHPHQWãýý+RXUO\ýSUHVVXUHýGURSñýS+ýPHDVXUHPHQWVýDQGýIORZâ

RUýPRQLWRUHGýFRQWLQXRXVO\ýE\ýGLVWULEXWHGýFRQWUROýV\VWHPýõ'&6ôýRUýVLPLODUýPHDQVïý
$XWRPDWLFýDODUPýDFWLYDWHGýZKHQýS+ýRUýIORZýIDOOVýEHORZýLQGLFDWRUýUDQJHï

� 5HSRUWLQJýXQLWVãýý,QFKHVýRIýZDWHUýFROXPQýõLQïýZïFïôýRUýSRXQGVýSHUýVTXDUHýLQFK
õSVLôâýDONDOLýFRQFHQWUDWLRQýLQýS+ýXQLWVâýIORZýLQýJDOîKUï

� 5HFRUGLQJýSURFHVVãýý2SHUDWRUVýWDNHýUHDGLQJVýDQGýORJýPDQXDOO\ñýRUýDXWRPDWLFDOO\
RQýVWULSýFKDUWýUHFRUGHUýRUýGLJLWDOýGDWDýDFTXLVLWLRQýV\VWHPïýý$ODUPýDFWLYDWLRQ
LQFLGHQWVýPDQXDOO\ýUHFRUGHGýLQýORJýERRN

ëïç 'DWDý5HTXLUHPHQWV
� +LVWRULFDOýRSHUDWLQJýGDWDýRQýIORZýDQGýS+ýWRýJLYHýDGHTXDWHýZDUQLQJýWRýDYRLG

QRQFRPSOLDQFHýHYHQWV
ëïæ 6SHFLILFý4$î4&ý3URFHGXUHVãýý&DOLEUDWLRQñýPDLQWHQDQFHñýDQGýRSHUDWLRQýRIýSUHVVXUH

WUDQVGXFHUVñýJDXJHVñýIORZýPHWHUVñýDQGýS+ýVHQVRUVýXVLQJýSURFHGXUHVýWKDWýWDNHýLQWR
DFFRXQWýPDQXIDFWXUHU©VýVSHFLILFDWLRQV

ëïå 5HIHUHQFHVãýýäñýìé
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êï &200(176

êïì 'DWDý&ROOHFWLRQý)UHTXHQF\ãýý)RUýODUJHýHPLVVLRQýXQLWVñýDýPHDVXUHPHQWýIUHTXHQF\ýRI
RQFHýSHUýKRXUýZRXOGýQRWýEHýDGHTXDWHâýFROOHFWLRQýRIýIRXUýRUýPRUHýGDWDýSRLQWVýHDFKýKRXU
LVýUHTXLUHGïýýõ6HHý6HFWLRQýêïêïìïëïôýý
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7KHUPDOýR[LGL]HUVýRUýWKHUPDOýLQFLQHUDWRUVýDUHýFRPEXVWLRQýV\VWHPVýWKDWýFRQWUROý92&ñý&2ñ
DQGýYRODWLOHý+$3ýE\ýFRPEXVWLQJýWKHPýWRýFDUERQýGLR[LGHýõ&2ëôýDQGýZDWHUïýý7KHýGHVLJQýRIýDQ
LQFLQHUDWLRQýV\VWHPýLVýGHSHQGHQWýRQýWKHýSROOXWDQWýFRQFHQWUDWLRQýLQýWKHýZDVWHýJDVýVWUHDPñýW\SHýRI
SROOXWDQWñýSUHVHQFHýRIýRWKHUýJDVHVñýOHYHOýRIýR[\JHQñýDQGýVWDELOLW\ýRIýSURFHVVHVýYHQWHGýWRýWKH
V\VWHPïýý,PSRUWDQWýGHVLJQýIDFWRUVýLQFOXGHýUHVLGHQFHýWLPHýõVXIILFLHQWýWLPHýIRUýWKHýFRPEXVWLRQ
UHDFWLRQýWRýRFFXUôñýWHPSHUDWXUHýõDýWHPSHUDWXUHýKLJKýHQRXJKýWRýLJQLWHýWKHýZDVWHðDX[LOLDU\ýIXHO
PL[WXUHôñýDQGýWXUEXOHQFHýõWXUEXOHQWýPL[LQJýRIýWKHýDLUýDQGýZDVWHðIXHOôïýý7LPHñýWHPSHUDWXUHñ
WXUEXOHQFHñýDQGýVXIILFLHQWýR[\JHQýFRQFHQWUDWLRQýJRYHUQýWKHýFRPSOHWHQHVVýRIýWKHýFRPEXVWLRQ
UHDFWLRQïýý2IýWKHVHñýRQO\ýWHPSHUDWXUHýDQGýR[\JHQýFDQýEHýVLJQLILFDQWO\ýFRQWUROOHGýDIWHU
FRQVWUXFWLRQïýý7LPHýDQGýWXUEXOHQFHýDUHýIL[HGýE\ýLQFLQHUDWRUýGHVLJQýDQGýIORZýUDWHýFDQýEHýFRQWUROOHG
RQO\ýRYHUýDýOLPLWHGýUDQJHï

7KHýUDWHýDWýZKLFKý92&ýFRPSRXQGVýDQGý&2ýDUHýR[LGL]HGýLVýJUHDWO\ýDIIHFWHGýE\
WHPSHUDWXUHâýWKHýKLJKHUýWKHýWHPSHUDWXUHýWKHýIDVWHUýWKHýR[LGDWLRQýUHDFWLRQýSURFHHGVïýý%HFDXVHýLQOHW
JDVýFRQFHQWUDWLRQVýDUHýZHOOýEHORZýWKHýORZHUýH[SORVLYHýOLPLWýõ/(/ôýWRýSUHYHQWýSUHLJQLWLRQ
H[SORVLRQVñýWKHýJDVýPXVWýEHýKHDWHGýZLWKýDX[LOLDU\ýIXHOýDERYHýWKHýDXWRLJQLWLRQýWHPSHUDWXUHïý
7KHUPDOýGHVWUXFWLRQýRIýPRVWýRUJDQLFVýRFFXUVýDWýFRPEXVWLRQýWHPSHUDWXUHVýEHWZHHQýåíí()ýDQG
ëííí()ïýý5HVLGHQFHýWLPHýLVýHTXDOýWRýWKHýLQFLQHUDWRUýFKDPEHUýYROXPHýGLYLGHGýE\ýWKHýWRWDOýIORZýRI
IOXHýJDVHVýõZDVWHýJDVýIORZñýDGGHGýDLUñýDQGýSURGXFWVýRIýFRPEXVWLRQôïýý$ýUHVLGHQFHýWLPHýRIýíïëýWR
ëïíýVHFRQGVñýDýOHQJWKðWRðGLDPHWHUýUDWLRýRIýëýWRýêýIRUýWKHýFKDPEHUýGLPHQVLRQVñýDQGýDQýDYHUDJHýJDV
YHORFLW\ýRIýìíýWRýèíýIHHWýSHUýVHFRQGýDUHýFRPPRQïýý7XUEXOHQFHñýRUýJRRGýPL[LQJñýLVýQHFHVVDU\ýWR
HQVXUHýWKDWýDOOýZDVWHýDQGýIXHOýFRPHýLQýFRQWDFWýZLWKýR[\JHQïýý%HFDXVHýìííýSHUFHQWýWXUEXOHQFHýLV
QRWýDFKLHYHGñýH[FHVVýDLUîR[\JHQýLVýDGGHGýõDERYHýVWRLFKLRPHWULFýRUýWKHRUHWLFDOýDPRXQWôýWRýHQVXUH
FRPSOHWHýFRPEXVWLRQï

1RUPDOýRSHUDWLRQýRIýDýWKHUPDOýLQFLQHUDWRUýVKRXOGýLQFOXGHýDýIL[HGýRXWOHWýWHPSHUDWXUHñýRUýDQ
RXWOHWýWHPSHUDWXUHýDERYHýDýPLQLPXPýOHYHOïýý$ýYDULHW\ýRIýRSHUDWLQJýSDUDPHWHUVýWKDWýPD\ýEHýXVHG
WRýLQGLFDWHýJRRGýRSHUDWLRQýLQFOXGHãýLQOHWýDQGýRXWOHWý92&ýFRQFHQWUDWLRQñýRXWOHWýLQFLQHUDWRU
WHPSHUDWXUHñýDX[LOLDU\ýIXHOýLQSXWñýIXHOýSUHVVXUHýõPDJQHKHOLFýJDXJHôñýIDQýFXUUHQWýõDPPHWHUôñýLQOHW
ZDVWHýJDVýWHPSHUDWXUHýWRýKHDWýH[FKDQJHUñýRXWOHWýZDVWHýJDVýWHPSHUDWXUHýIURPýKHDWýH[FKDQJHUñ
RXWOHWýFDUERQýPRQR[LGHýFRQFHQWUDWLRQñýDQGýRXWOHWýR[\JHQýFRQFHQWUDWLRQïýý&RPPRQýPRQLWRULQJ
SDUDPHWHUVýIRUýWKHUPDOýLQFLQHUDWRUVýLQFOXGHýPRQLWRULQJýRIýLQFLQHUDWRUýFRPEXVWLRQýWHPSHUDWXUHñ
ZDVWHýJDVýIORZñýIDQýFXUUHQWñýDQGýRXWOHWý&2ýFRQFHQWUDWLRQïýý6HYHUDOýGLIIHUHQWýDSSURDFKHVýWR
FRPSOLDQFHýDVVXUDQFHýPRQLWRULQJýIRUýWKHUPDOýLQFLQHUDWRUVýDUHýSUHVHQWHGýLQýWKHýIROORZLQJ
LOOXVWUDWLRQVã

&2ã
ììDãýý&RQWLQXRXVýFRPEXVWLRQýFKDPEHUýWHPSHUDWXUHýPRQLWRULQJýDQGýDQQXDOýEXUQHU

LQVSHFWLRQï
ììEãýý&RQWLQXRXVýRXWOHWý&2ýFRQFHQWUDWLRQýPRQLWRULQJï
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92&ã
ìçDãýý&RQWLQXRXVýFRPEXVWLRQýFKDPEHUýWHPSHUDWXUHýPRQLWRULQJýDQGýDQQXDOýEXUQHU

LQVSHFWLRQï
ìçEãýý&RQWLQXRXVýFRPEXVWLRQýFKDPEHUýWHPSHUDWXUHñýDQQXDOýEXUQHUýLQVSHFWLRQñýDQG

H[KDXVWýJDVýIORZýUDWHýPRQLWRULQJï
ìçFãýý&RQWLQXRXVýFRPEXVWLRQýFKDPEHUýWHPSHUDWXUHýPRQLWRULQJýDQGýFRQWLQXRXVýRXWOHWý&2

FRQFHQWUDWLRQýPRQLWRULQJï
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ìï $33/,&$%,/,7<

ìïì &RQWUROý7HFKQRORJ\ãýý7KHUPDOýLQFLQHUDWRUý>íëì@âýDOVRýDSSOLFDEOHýWRýGLUHFWýIODPH
DIWHUEXUQHUVýZLWKýRUýZLWKRXWýKHDWýH[FKDQJHUVý>íëìñýíëë@ñýERLOHUVñýRUýVLPLODUýGHYLFHVýIRU
FRQWUROOLQJý&2ýHPLVVLRQVýE\ýFRPEXVWLRQ

ìïë 3ROOXWDQWV
3ULPDU\ã &DUERQýPRQR[LGHýõ&2ô
2WKHUã 9RODWLOHýRUJDQLFýFRPSRXQGVýõ92&©Vô

ìïê 3URFHVVî(PLVVLRQVýXQLWVãýý)OXLGýFDWDO\WLFýFUDFNLQJýXQLWýõ)&&8ôýFDWDO\VWýUHJHQHUDWRUVâ
SHWUROHXPýUHILQLQJ

ëï 021,725,1*ý$3352$&+ý'(6&5,37,21

ëïì 3DUDPHWHUVýWRýEHý0RQLWRUHGãýý&RPEXVWLRQýFKDPEHUýWHPSHUDWXUHýDQGýDQQXDOýEXUQHU
LQVSHFWLRQ

ëïë 5DWLRQDOHýIRUý0RQLWRULQJý$SSURDFKã
� &RPEXVWLRQýFKDPEHUýWHPSHUDWXUHãýý/RZýWHPSHUDWXUHýLQGLFDWHVýSRWHQWLDOýIRU

LQVXIILFLHQWýGHVWUXFWLRQýRIý&2ï
� $QQXDOýEXUQHUýLQVSHFWLRQãýý0DLQWDLQýSURSHUýEXUQHUýRSHUDWLRQýDQGýHIILFLHQF\ï

ëïê 0RQLWRULQJý/RFDWLRQãýý2XWOHWýRIýFRPEXVWLRQýFKDPEHU
ëïé $QDO\WLFDOý'HYLFHVý5HTXLUHGãýý7KHUPRFRXSOHVñýRUýRWKHUýWHPSHUDWXUHýPHDVXUHPHQW

GHYLFHâýVHHý6HFWLRQýéïëýIRUýDGGLWLRQDOýLQIRUPDWLRQýRQýGHYLFHVï
ëïè 'DWDý$FTXLVLWLRQýDQGý0HDVXUHPHQWý6\VWHPý2SHUDWLRQ

� )UHTXHQF\ýRIýPHDVXUHPHQWãýý+RXUO\ýRUýUHFRUGHGýFRQWLQXRXVO\ýRQýVWULSýFKDUWýRU
GLJLWDOýGDWDýDFTXLVLWLRQýV\VWHP

� 5HSRUWLQJýXQLWVãýý'HJUHHVý)DKUHQKHLWýRUý&HOVLXVýõ()ñý(&ô
� 5HFRUGLQJýSURFHVVãýý2SHUDWRUVýWDNHýUHDGLQJVýDQGýORJýGDWDýPDQXDOO\ñýRU

DXWRPDWLFDOO\ýUHFRUGHGýRQýGLJLWDOýGDWDýDFTXLVLWLRQýV\VWHPï
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UHVLGHQFHýWLPHýLQýWKHýFDWDO\VWýEHGýIRUýWKHýR[LGDWLRQýUHDFWLRQýWRýRFFXUôñýWHPSHUDWXUHýõDQýRSHUDWLQJ
WHPSHUDWXUHýKLJKýHQRXJKýWRýR[LGL]HýWKHýZDVWHýJDVýRQýWKHýFDWDO\VWôñý92&ýFRQFHQWUDWLRQýDQG
VSHFLHVñýFDWDO\VWýFKDUDFWHULVWLFVñýDQGýWKHýSUHVHQFHýRIýSRLVRQVýRUýPDVNLQJýDJHQWVýLQýWKHýZDVWHýJDVïýý
7LPHñýWHPSHUDWXUHñýWXUEXOHQFHñýDQGýWKHýSUHVHQFHýRIýVXIILFLHQWýR[\JHQýJRYHUQýWKHýFRPSOHWHQHVVýRI
WKHýFRPEXVWLRQýUHDFWLRQïýý2IýWKHVHñýRQO\ýWKHýR[\JHQýDQGýWKHýWHPSHUDWXUHýFDQýEHýVLJQLILFDQWO\
FRQWUROOHGýDIWHUýFRQVWUXFWLRQïýý7LPHýDQGýWXUEXOHQFHýDUHýIL[HGýE\ýLQFLQHUDWRUýGHVLJQýDQGýIORZýUDWH
FDQýEHýFRQWUROOHGýRQO\ýRYHUýDýOLPLWHGýUDQJHï

7KHýUDWHýDWýZKLFKý92&ýFRPSRXQGVýDUHýR[LGL]HGýLVýJUHDWO\ýDIIHFWHGýE\ýWHPSHUDWXUHâýWKH
KLJKHUýWKHýWHPSHUDWXUHýWKHýIDVWHUýWKHýR[LGDWLRQýUHDFWLRQýSURFHHGVïýý7KHýRSHUDWLQJýWHPSHUDWXUH
QHHGHGýWRýDFKLHYHýDýSDUWLFXODUý92&ýHIILFLHQF\ýGHSHQGVýRQýWKHýVSHFLHVýRIýSROOXWDQWVñ
FRQFHQWUDWLRQñýDQGýWKHýFDWDO\VWýW\SHïýý(DFKýSROOXWDQWýKDVýDýWHPSHUDWXUHýZKLFKýPXVWýEHýUHDFKHGýWR
LQLWLDWHýWKHýFDWDO\WLFýR[LGDWLRQýUHDFWLRQïýý7KHýLQLWLDWLRQýWHPSHUDWXUHýLVýDOVRýGHSHQGHQWýRQýWKHýW\SH
RIýFDWDO\VWïýý7KHýXVHýRIýWKHýFDWDO\VWýDOORZVýWKHýFRPEXVWLRQýUHDFWLRQýWRýRFFXUýDWýDýORZHU
WHPSHUDWXUHýWKDQýWKHýDXWRLJQLWLRQýWHPSHUDWXUHïýý&DWDO\WLFýR[LGL]HUVýRSHUDWHýEHWZHHQýçèí()ýDQG
ìííí()ï

7KHýFDWDO\VWýVXSSRUWýDQGýEHGýJHRPHWU\ýLQIOXHQFHýWKHýVL]HýDQGýVKDSHýRIýWKHýFDWDO\VWýEHG
FKDPEHUýDQGýDIIHFWVýWKHýSUHVVXUHýGURSýDFURVVýWKHýEHGïýý7KHýFDWDO\VWýW\SLFDOO\ýODVWVýëýWRýèý\HDUVïý
7KHUPDOýDJLQJýRYHUýWKHýOLIHWLPHýRIýWKHýFDWDO\VWýDQGýSDUWLFXODWHVýDQGýFDWDO\VWýSRLVRQVýLQýWKHýLQOHW
JDVýVWUHDPVýUHGXFHýWKHýFDWDO\VW©VýDELOLW\ýWRýSURPRWHýWKHýR[LGDWLRQýUHDFWLRQýE\ýPDVNLQJýDQG
FRDWLQJýWKHýFDWDO\VWýDQGýSUHYHQWLQJýFRQWDFWýEHWZHHQý92&ýDQGýWKHýFDWDO\VWýVXUIDFHï

7XUEXOHQFHñýRUýJRRGýPL[LQJñýLVýQHFHVVDU\ýWRýHQVXUHýWKDWýDOOýZDVWHýDQGýIXHOýFRPHýLQýFRQWDFW
ZLWKýR[\JHQïýý*RRGýWXUEXOHQFHýH[SRVHVýWKHýIXHOýDQGýSROOXWDQWVýWRýR[\JHQýLQýDýUDSLGýPDQQHUñ
SURPRWLQJýUDSLGýFRPEXVWLRQïýý%HFDXVHýìííýSHUFHQWýWXUEXOHQFHýLVýQRWýDFKLHYHGñýH[FHVVýDLUîR[\JHQ
LVýDGGHGýõDERYHýVWRLFKLRPHWULFýRUýWKHRUHWLFDOýDPRXQWôýWRýHQVXUHýFRPSOHWHýFRPEXVWLRQïýý)RU
FDWDO\WLFýR[LGL]HUVñýJRRGýPL[LQJýRIýWKHýZDVWHýJDVýDQGýR[\JHQýSURPRWHVýXQLIRUPýR[LGDWLRQýLQýWKH
FDWDO\VWýEHGýDQGýDYRLGVýORFDOL]HGýKHDWLQJýRIýEHGýVHFWLRQVï

1RUPDOýRSHUDWLRQýRIýDýFDWDO\WLFýR[LGL]HUýVKRXOGýLQFOXGHýDýIL[HGýLQOHWýWHPSHUDWXUHýDQG
VRPHýLQFUHDVHýLQýRXWOHWýWHPSHUDWXUHïýý$ýWKHUPRFRXSOHýLVýSODFHGýDWýWKHýLQOHWýWRýWKHýFDWDO\VWýEHGýWR
PHDVXUHýWKHýWHPSHUDWXUHýRIýWKHýSUHKHDWHGýZDVWHýJDVýVWUHDPïýý$ýWKHUPRFRXSOHýDWýWKHýRXWOHWýWRýWKH
FDWDO\VWýEHGýFKDPEHUýPHDVXUHVýWHPSHUDWXUHâýWKLVýWKHUPRFRXSOHýLVýFRQQHFWHGýWRýDýFRQWUROOHUýWKDW
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PDLQWDLQVýWKHýGHVLUHGýFDWDO\VWýEHGýFKDPEHUýWHPSHUDWXUHýE\ýDOWHULQJýWKHýUDWHýRIýDX[LOLDU\ýIXHOïýý$
YDULHW\ýRIýRSHUDWLQJýSDUDPHWHUVýWKDWýPD\ýEHýXVHGýWRýLQGLFDWHýJRRGýRSHUDWLRQýLQFOXGHãýýRXWOHWý92&
FRQFHQWUDWLRQñýWHPSHUDWXUHýSULRUýWRýFDWDO\VWýEHGñýWHPSHUDWXUHýDIWHUýFDWDO\VWýEHGñýRXWOHWýZDVWHýJDV
WHPSHUDWXUHýIURPýKHDWýH[FKDQJHUñýSUHVVXUHýGURSýDFURVVýR[LGL]HUýVHFWLRQVýõSUHKHDWñýFDWDO\VWýEHGñ
KHDWýH[FKDQJHUôñýýDX[LOLDU\ýIXHOýLQSXWñýRXWOHWýFDUERQýPRQR[LGHýFRQFHQWUDWLRQñýDQGýRXWOHWýR[\JHQ
FRQFHQWUDWLRQï

7KHýPRVWýFRPPRQýPRQLWRULQJýIRUýFDWDO\WLFýR[LGL]HUVýIRUýLQGLFDWRUVýRIýQRUPDOýR[LGL]HU
RSHUDWLRQýDQGýKHDWýUHFRYHU\ýýLQFOXGHVýWKHýLQOHWýZDVWHýJDVýWHPSHUDWXUHñýWKHýFDWDO\VWýEHG
WHPSHUDWXUHñýWKHýRXWOHWýJDVýWHPSHUDWXUHñýDQGýRXWOHWý&2ýFRQFHQWUDWLRQïýý7HPSHUDWXUHýULVHýDFURVV
WKHýEHGýLVýDOVRýDQýLQGLFDWLRQýRIý92&ýHIILFLHQF\ïýý2QHýDSSURDFKýWRýFRPSOLDQFHýDVVXUDQFH
PRQLWRULQJýIRUýFDWDO\WLFýR[LGL]HUVýLVýSUHVHQWHGýLQýWKHýIROORZLQJýLOOXVWUDWLRQã

ìåãýý&RQWLQXRXVýSUHKHDWýFKDPEHUýWHPSHUDWXUHýõLïHïñýLQOHWýWRýWKHýFDWDO\VWýEHGôýDQGýRXWOHWýJDV
WHPSHUDWXUHýPRQLWRULQJïý
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&$0ý,//8675$7,21
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ìï $33/,&$%,/,7<

ìïì &RQWUROý7HFKQRORJ\ãýý&DWDO\WLFýLQFLQHUDWRUý>íìä@âýDOVRýDSSOLFDEOHýWRýFDWDO\WLF
DIWHUEXUQHUVýZLWKýRUýZLWKRXWýKHDWýH[FKDQJHUVý>íìäñýíëí@

ìïë 3ROOXWDQWV
3ULPDU\ã 9RODWLOHýRUJDQLFýFRPSRXQGVýõ92&©Vô
2WKHUã +LJKýPROHFXODUýZHLJKWýRUJDQLFýFRPSRXQGV

ìïê 3URFHVVî(PLVVLRQVý8QLWãýý&RDWLQJñýVSUD\LQJñýSULQWLQJñýSRO\PHUýPDQXIDFWXULQJñ
GLVWLOODWLRQýXQLWVñýZDVWHZDWHUýWUHDWPHQWýXQLWVñýDLUýR[LGDWLRQýXQLWVñýSHWUROHXPýUHILQLQJñ
PLVFHOODQHRXVý62&0,ýXQLWV

ëï 021,725,1*ý$3352$&+ý'(6&5,37,21

ëïì 3DUDPHWHUVýWRýEHý0RQLWRUHGãýý&DWDO\VWýLQOHWýDQGýRXWOHWýJDVýVWUHDPýWHPSHUDWXUHV
ëïë 5DWLRQDOHýIRUý0RQLWRULQJý$SSURDFK

& &DWDO\VWýLQOHWýJDVýWHPSHUDWXUHãýý$OORZVýGHWHUPLQDWLRQýRIýWHPSHUDWXUHýRIýJDV
IORZLQJýLQWRýFDWDO\VWýEHGýWRýHQVXUHýEHGýLVýPDLQWDLQHGýZLWKLQýGHVLJQýWHPSHUDWXUH
UDQJH

& &DWDO\VWýRXWOHWýJDVýWHPSHUDWXUHãýý,QGLFDWLRQýWKDWýFRPEXVWLRQýLVýRFFXUULQJýRQýWKH
FDWDO\VWýEHGñýDOORZVýIRUýFDOFXODWLRQýRIýWHPSHUDWXUHýGLIIHUHQWLDOýDFURVVýEHGï

ëïê 0RQLWRULQJý/RFDWLRQãý
& ,QOHWýJDVýWHPSHUDWXUHãýý3UHKHDWýFKDPEHUýRXWOHW
& 2XWOHWýJDVýWHPSHUDWXUHãýý&DWDO\VWýEHGýRXWOHW

ëïé $QDO\WLFDOý'HYLFHVý5HTXLUHG
� ,QOHWýDQGýRXWOHWýWHPSHUDWXUHVãýý7KHUPRFRXSOHVñý57'©VñýRUýDOWHUQDWLYH

PHWKRGVîLQVWUXPHQWDWLRQýDVýDSSURSULDWHýIRUýVSHFLILFýJDVýVWUHDPï
ëïè 'DWDý$FTXLVLWLRQýDQGý0HDVXUHPHQWý6\VWHPý2SHUDWLRQ

� )UHTXHQF\ýRIýPHDVXUHPHQWãýý+RXUO\ýLIýPDQXDOO\ýUHDGñýRUýUHFRUGHGýFRQWLQXRXVO\
RQýVWULSýFKDUWýRUýGDWDýDFTXLVLWLRQýV\VWHPâýFRQWLQXRXVO\ýLIý&(06ï

� 5HSRUWLQJýXQLWVãýý'HJUHHVý)DKUHQKHLWýRUý&HOVLXVýõ()ñý(&ô
� 5HFRUGLQJýSURFHVVãýý2SHUDWRUVýWDNHýUHDGLQJVýDQGýPDQXDOO\ýORJýGDWDñýRUýUHFRUGHG

DXWRPDWLFDOO\ýRQýVWULSýFKDUWýRUýGLJLWDOýGDWDýDFTXLVLWLRQýV\VWHPï
ëïç 'DWDý5HTXLUHPHQWV

� %DVHOLQHýFDWDO\VWýLQOHWýDQGýRXWOHWýJDVýWHPSHUDWXUHVýRU
� +LVWRULFDOýSODQWýUHFRUGVýRQýFDWDO\VWýLQOHWýDQGýRXWOHWýJDVýWHPSHUDWXUHVï

ëïæ 6SHFLILFý4$î4&ý3URFHGXUHVãýý
& &DOLEUDWHñýPDLQWDLQýDQGýRSHUDWHýLQVWUXPHQWDWLRQýXVLQJýSURFHGXUHVýWKDWýWDNHýLQWR

DFFRXQWýPDQXIDFWXUHU©VýVSHFLILFDWLRQVï
ëïå 5HIHUHQFHVãýìñýëñýêñýéñýìèñýìçý
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êï &200(176

êïì 'DWDý&ROOHFWLRQý)UHTXHQF\ãýý)RUýODUJHýHPLVVLRQýXQLWVñýDýPHDVXUHPHQWýIUHTXHQF\ýRI
RQFHýSHUýKRXUýZRXOGýQRWýEHýDGHTXDWHâýFROOHFWLRQýRIýIRXUýRUýPRUHýGDWDýSRLQWVýHDFKýKRXU
LVýUHTXLUHGïýýõ6HHý6HFWLRQýêïêïìïëïôý
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>7RýEHýFRPSOHWHG@

7KHýUHTXLUHPHQWVýIRUýIODUHVýFRQWDLQHGýLQý�ýçíïìåýõJHQHUDOýFRQWUROýGHYLFHýUHTXLUHPHQWVô
KDYHýEHHQýGHVLJQDWHGýDVýSUHVXPSWLYHO\ýDFFHSWDEOHýPRQLWRULQJýIRUý&$0ýE\ýWKHý(3$ïý
6HFWLRQýçíïìåýUHTXLUHVýWKDWýIODUHVýEHýRSHUDWHGýZLWKýDýSLORWýIODPHýSUHVHQWýDWýDOOýWLPHVýDQGýWKDWýWKH
SUHVHQFHýRIýWKHýIODUHýSLORWýIODPHýEHýPRQLWRUHGýXVLQJýDýWKHUPRFRXSOHýRUýHTXLYDOHQWýGHYLFHýWR
GHWHFWýWKHýSUHVHQFHýRIýDýSLORWýIODPHïýý6HFWLRQýçíïìåýDOVRýVWDWHVýWKDWýIODUHVýVKDOOýEHýGHVLJQHGýIRUýDQG
RSHUDWHGýZLWKýQRýYLVLEOHýHPLVVLRQVñýH[FHSWýIRUýSHULRGVýQRWýWRýH[FHHGýDýWRWDOýRIýèýPLQXWHVýLQýDQ\
ëýFRQVHFXWLYHýKRXUVñýDVýGHWHUPLQHGýE\ý0HWKRGýëëïýý7KHUHýLVýQRýIUHTXHQF\ýRIýPRQLWRULQJýVSHFLILHG
IRUý0HWKRGýëëýREVHUYDWLRQVñýKRZHYHUýõLïHïñý�ýçíïìåýGRHVýQRWýUHTXLUHýURXWLQHýPRQLWRULQJýRIý9(ôïý
2ZQHUVýRUýRSHUDWRUVýPD\ýSURSRVHýSUHVXPSWLYHO\ýDFFHSWDEOHýPRQLWRULQJýZLWKRXWýDGGLWLRQDO
MXVWLILFDWLRQñýH[FHSWýWKDWýõìôýIRUýQHZýRUýPRGLILHGýPRQLWRULQJýV\VWHPVñýWKHýRZQHUîRSHUDWRUýPXVW
VXEPLWýLQIRUPDWLRQýRQýWKHýPHWKRGýWRýEHýXVHGýWRýFRQILUPýRSHUDWLRQDOýVWDWXVýRIýWKHýPRQLWRULQJ
HTXLSPHQWýDQGñýõëôýXQOHVVýVSHFLILFDOO\ýVWDWHGýRWKHUZLVHýE\ýDQýDSSOLFDEOHýUHTXLUHPHQWñýWKH
RZQHUîRSHUDWRUýPXVWýPRQLWRUýLQGLFDWRUVýWRýGHWHFWýDQ\ýE\SDVVýRIýWKHýFRQWUROýGHYLFHñýLIýVXFKýE\SDVV
FDQýRFFXUñýDVýUHTXLUHGýLQý�ýçéïêõDôõëôïýý6XESDUWVý111ñý555ñýDQGý:::ýRIý3DUWýçíýDOUHDG\
UHTXLUHýPRQLWRULQJýRIýDQýLQGLFDWRUýRIýGLYHUVLRQýRIýJDVýIORZýIURPýWKHýIODUHï
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>7RýEHýFRPSOHWHG@

'LIIHUHQWýDSSURDFKHVýWRýFRPSOLDQFHýDVVXUDQFHýPRQLWRULQJýIRUýFRQGHQVHUVýDUHýSUHVHQWHGýLQ
WKHýIROORZLQJýLOOXVWUDWLRQVã

ëìDãýý&RQWLQXRXVýRXWOHWýJDVýWHPSHUDWXUHýPRQLWRULQJï
ëìEãýý&RQWLQXRXVýLQOHWýFRRODQWýWHPSHUDWXUHýDQGýRXWOHWýFRRODQWýWHPSHUDWXUHýPRQLWRULQJï
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ìïì &RQWUROý7HFKQRORJ\ãýý&RQGHQVHUý>íæëñýíæêñýíæé@
ìïë 3ROOXWDQWV

3ULPDU\ã 9RODWLOHýRUJDQLFýFRPSRXQGVýõ92&©Vô
ìïê 3URFHVVî(PLVVLRQVý8QLWãýý&RDWLQJñýSRO\PHUýPDQXIDFWXULQJñýGLVWLOODWLRQýXQLWVñ

HTXLSPHQWýOHDNVñýDLUýR[LGDWLRQýXQLWVñýPLVFHOODQHRXVýUHDFWRUVñýSKDUPDFHXWLFDOV

ëï 021,725,1*ý$3352$&+ý'(6&5,37,21

ëïì 3DUDPHWHUVýWRýEHý0RQLWRUHGãýý2XWOHWýJDVýWHPSHUDWXUH
ëïë 5DWLRQDOHýIRUý0RQLWRULQJý$SSURDFKãýý&RQGHQVHUýRSHUDWLQJýWHPSHUDWXUHýDIIHFWVýUHPRYDO

HIILFLHQF\âýDQýLQFUHDVHýLQýRSHUDWLQJýWHPSHUDWXUHýGHFUHDVHVýUHPRYDOýHIILFLHQF\
ëïê 0RQLWRULQJý/RFDWLRQãýý2XWOHWýYHQWýRIýFRQGHQVHU
ëïé $QDO\WLFDOý'HYLFHVý5HTXLUHGãýý7KHUPRFRXSOHVñý57'©VñýRUýDOWHUQDWLYH

PHWKRGVîLQVWUXPHQWDWLRQýDVýDSSURSULDWHýIRUýVSHFLILFýJDVýVWUHDPýRUýVSHFLILFýHTXLSPHQW
GHVLJQâýVHHý6HFWLRQýéïëýõ7HPSHUDWXUHôýIRUýDGGLWLRQDOýLQIRUPDWLRQýRQýGHYLFHVï

ëïè 'DWDý$FTXLVLWLRQýDQGý0HDVXUHPHQWý6\VWHPý2SHUDWLRQ
� )UHTXHQF\ýRIýPHDVXUHPHQWãýý+RXUO\ñýRUýUHFRUGHGýFRQWLQXRXVO\ýRQýVWULSýFKDUWýRU

GDWDýDFTXLVLWLRQýV\VWHPï
� 5HSRUWLQJýXQLWVãýý'HJUHHVý)DKUHQKHLWýRUý&HOVLXVýõ()ñý(&ô
� 5HFRUGLQJýSURFHVVãýý2SHUDWRUVýWDNHýUHDGLQJVýDQGýPDQXDOO\ýORJýGDWDñýRUýUHFRUGHG

DXWRPDWLFDOO\ýRQýVWULSýFKDUWýRUýGLJLWDOýGDWDýDFTXLVLWLRQýV\VWHPï
ëïç 'DWDý5HTXLUHPHQWV

� %DVHOLQHýRXWOHWýJDVýWHPSHUDWXUHýPHDVXUHPHQWVýDQGýRXWOHWý92&ýFRQFHQWUDWLRQ
PHDVXUHPHQWVâý

� &DOFXODWLRQVýLQGLFDWLQJýRXWOHWýWHPSHUDWXUHýQHFHVVDU\ýWRýDFKLHYHýFRPSOLDQFHâýRU
� +LVWRULFDOýSODQWýUHFRUGVýRQýRXWOHWýJDVýWHPSHUDWXUHýPHDVXUHPHQWVï

ëïæ 6SHFLILFý4$î4&ý3URFHGXUHVãýý
& &DOLEUDWHñýPDLQWDLQýDQGýRSHUDWHýLQVWUXPHQWDWLRQýXVLQJýSURFHGXUHVýWKDWýWDNHýLQWR

DFFRXQWýPDQXIDFWXUHU©VýVSHFLILFDWLRQVï
ëïå 5HIHUHQFHVãýìñýë

êï &200(176

êïì 'DWDý&ROOHFWLRQý)UHTXHQF\ãýý)RUýODUJHýHPLVVLRQýXQLWVñýDýPHDVXUHPHQWýIUHTXHQF\ýRI
RQFHýSHUýKRXUýZRXOGýQRWýEHýDGHTXDWHâýFROOHFWLRQýRIýIRXUýRUýPRUHýGDWDýSRLQWVýHDFKýKRXU
LVýUHTXLUHGïýýõ6HHý6HFWLRQýêïêïìïëïôý
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ìïì &RQWUROý7HFKQRORJ\ãýý&RQGHQVHUý>íæëñýíæêñýíæé@
ìïë 3ROOXWDQWVãýý9RODWLOHýRUJDQLFýFRPSRXQGVýõ92&©Vô
ìïê 3URFHVVî(PLVVLRQVýXQLWVãýý&RDWLQJñýSRO\PHUýPDQXIDFWXULQJñýGLVWLOODWLRQýXQLWVñ

HTXLSPHQWýOHDNVñýDLUýR[LGDWLRQýXQLWVñýPLVFHOODQHRXVýUHDFWRUVñýSKDUPDFHXWLFDOV

ëï 021,725,1*ý$3352$&+ý'(6&5,37,21

ëïì ,QGLFDWRUVý0RQLWRUHGãýý,QOHWýDQGýRXWOHWýFRRODQWýWHPSHUDWXUH
ëïë 5DWLRQDOHýIRUý0RQLWRULQJý$SSURDFKãýý&RQGHQVHUýRSHUDWLQJýWHPSHUDWXUHýDIIHFWVýUHPRYDO

HIILFLHQF\âýDQýLQFUHDVHýLQýRSHUDWLQJýWHPSHUDWXUHýGHFUHDVHVýUHPRYDOýHIILFLHQF\
ëïê 0RQLWRULQJý/RFDWLRQãýý)URQWýDQGýUHDUýHQGýKHDGV
ëïé $QDO\WLFDOý'HYLFHVý5HTXLUHGãýý7KHUPRFRXSOHVñý57'©VýñýRUýDOWHUQDWLYH

PHWKRGVîLQVWUXPHQWDWLRQýDVýDSSURSULDWHýIRUýVSHFLILFýJDVýVWUHDPýRUýVSHFLILFýHTXLSPHQW
GHVLJQâýVHHý6HFWLRQýéïëýõ7HPSHUDWXUHôýIRUýDGGLWLRQDOýLQIRUPDWLRQýRQýGHYLFHVï

ëïè 'DWDý$FTXLVLWLRQýDQGý0HDVXUHPHQWý6\VWHPý2SHUDWLRQ
� )UHTXHQF\ýRIýPHDVXUHPHQWãýý+RXUO\ñýRUýUHFRUGHGýFRQWLQXRXVO\ýRQýVWULS

FKDUWýRUýGLJLWDOýGDWDýDFTXLVLWLRQýV\VWHP
� 5HSRUWLQJýXQLWVãýý'HJUHHVý)DKUHQKHLWýRUý&HOVLXVýõ()ñý(&ô
� 5HFRUGLQJýSURFHVVãýý2SHUDWRUVýWDNHýUHDGLQJVýDQGýORJýGDWDýPDQXDOO\ñýRUýUHFRUGHG

DXWRPDWLFDOO\ýRQýVWULSýFKDUWýRUýGLJLWDOýGDWDýDFTXLVLWLRQýV\VWHPï
ëïç 'DWDý5HTXLUHPHQWVã

� %DVHOLQHýFRRODQWýWHPSHUDWXUHýPHDVXUHPHQWVýH[KDXVWýJDVýPHDVXUHPHQWVýDQGýRXWOHW
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ëïì ,QGLFDWRUVý0RQLWRUHGãýý([KDXVWýJDVý12ëýFRQFHQWUDWLRQýXVLQJýFRQWLQXRXVýHPLVVLRQ
PRQLWRULQJýV\VWHPýõ&(06ô

ëïë 5DWLRQDOHýIRUý0RQLWRULQJý$SSURDFKãýý&(06ýSURYLGHVýGLUHFWýPHDVXUHPHQWýRIý12[
HPLVVLRQýFRQFHQWUDWLRQV

ëïê 0RQLWRULQJý/RFDWLRQãýý$EVRUEHUýWRZHUýH[KDXVWýVWDFNñýDWýOHDVWýëýGLDPHWHUV
GRZQVWUHDPýIURPýWKHýSRLQWýRIýSROOXWLRQýJHQHUDWLRQýDQGý×ýGLDPHWHUýXSVWUHDPýIURP
WKHýHIIOXHQWýH[KDXVW

ëïé $QDO\WLFDOý'HYLFHVý5HTXLUHGãýý12ëý&(06ñýWDQNýOHYHOýPHWHUVýRUýIORZýWRWDOL]HUñ
K\GURPHWHUýRUýGHQVLW\ýPHWHU

ëïè 'DWDý$FTXLVLWLRQýDQGý0HDVXUHPHQWý6\VWHPý2SHUDWLRQ
� )UHTXHQF\ýRIýPHDVXUHPHQWãýý&RQWLQXRXV
� 5HSRUWLQJýXQLWVãýý&(06ýRXWSXWýLVýSDUWVýSHUýPLOOLRQýE\ýYROXPHýõSSPYôý12ëñ

ZKLFKýLVýFRQYHUWHGýWRýNJý12[ýõH[SUHVVHGýDVý12ëôýSHUýPHWULFýWRQý+12êýõDV
ìííøýQLWULFýDFLGôýIRUýUHSRUWLQJï

� 5HFRUGLQJýSURFHVVãýý3ODQWðVSHFLILFýFRQYHUVLRQýIDFWRUýLVýXVHGýWRýFRQYHUW
12ëýFRQFHQWUDWLRQýPHDVXUHGýE\ý&(06ýWRýXQLWVýRIýVWDQGDUGïýý5HVXOWVýDUH
UHFRUGHGýDXWRPDWLFDOO\ýRQýVWULSýFKDUWýRUýGLJLWDOýGDWDýDFTXLVLWLRQýV\VWHPï

ëïç 'DWDý5HTXLUHPHQWV
� %DVHOLQHý12ëýFRQFHQWUDWLRQýUHFRUGVýDQGýVDPSOLQJýGDWDýFRQFXUUHQWýZLWK

HPLVVLRQýWHVWñýRU
� +LVWRULFDOýSODQWýUHFRUGVýRIýSURGXFWLRQýUDWHVýLQýWHUPVýRIýìííøýDFLGñýDFLG

VWUHQJWKñýKRXUVýRIýRSHUDWLRQñýDQGýFRUUHVSRQGLQJý12ëýFRQFHQWUDWLRQV
ëïæ 6SHFLILFý4$î4&ý3URFHGXUHVãýý

� &DOLEUDWHñýPDLQWDLQýDQGýRSHUDWHýLQVWUXPHQWDWLRQýXVLQJýSURFHGXUHVýWKDWýWDNH
LQWRýDFFRXQWýPDQXIDFWXUHU©VýVSHFLILFDWLRQVâýDQGý

� $QQXDOýUHGHWHUPLQDWLRQýRIýFRQYHUVLRQýIDFWRU
ëïå 5HIHUHQFHVãý
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&$0ý,//8675$7,21
1RïýêëEïýý6(/(&7,9(ý&$7$/<7,&ý5('8&7,21ý)25ý12[ý&21752/

ìï $33/,&$%,/,7<

ìïì &RQWUROý7HFKQRORJ\ãýý6HOHFWLYHýFDWDO\WLFýUHGXFWLRQý>íçè@
ìïë 3ROOXWDQWV

3ULPDU\ã 1LWURJHQý2[LGHVýõ12[ô
2WKHUã +12êñý1+ê

ìïê 3URFHVVî(PLVVLRQýXQLWVãýý1LWULFýDFLGýSURGXFWLRQýXQLWVñýJODVVýPDQXIDFWXULQJñ
DFU\ORQLWULOHýSURFHVVñýPXQLFLSDOýZDVWHýFRPEXVWRUVñýVWHHOýUHKHDWLQJîDQQHDOLQJ
IXUQDFHVñýERLOHUV

ëï 021,725,1*ý$3352$&+ý'(6&5,37,21

ëïì ,QGLFDWRUVý0RQLWRUHGãýý&DWDO\VWýGHDFWLYDWLRQñýUHVLGXDOý1+êýFRQFHQWUDWLRQýLQýIOXH
JDVýõ1+êýVOLSýFDXVHVýDPPRQLXPýVXOIDWHýIRXOLQJýRIýWKHýFDWDO\VWôïýý7KHýIXHOýVXOIXU
FRQWHQWýDOVRýKDVýDQýLPSDFWýRQýFDWDO\VWýIRXOLQJï

ëïë 5DWLRQDOHýIRUý0RQLWRULQJý$SSURDFKãýý6&5ýSURYLGHVýGHVLJQHGý12[ýUHGXFWLRQýXQWLO
IRXOLQJýRFFXUVïýý)RXOLQJýRIýWKHýFDWDO\VWýLVýFDXVHGýE\ýDPPRQLXPýVXOIDWHýVDOWVñýWKH
IRUPDWLRQýRIýZKLFKýFDQýEHýDYRLGHGýE\ýOLPLWLQJýDPPRQLDýVOLSýDQGýOLPLWLQJýIXHO
VXOIXUýFRQWHQWï

ëïê 0RQLWRULQJý/RFDWLRQãýý1+êýPRQLWRUHGýDWýRXWOHWýGXFWýRIýFDWDO\WLFýFRQYHUWHUïý
ëïé $QDO\WLFDOý'HYLFHVý5HTXLUHGãýý1+êý&(06ýõRWKHUýPHWKRGVýDQGýLQVWUXPHQWVýPD\

EHýXQLWðVSHFLILFôï
ëïè 'DWDý$FTXLVLWLRQýDQGý0HDVXUHPHQWý6\VWHPý2SHUDWLRQ

� )UHTXHQF\ýRIýPHDVXUHPHQWãýý1+êýPRQLWRUHGýFRQWLQXRXVO\ñýPDLQWDLQ
UHFRUGVýRIýIXHOýVXOIXUýFRQWHQWï

� 5HSRUWLQJýXQLWVãýý&(06ýRXWSXWýLVýSDUWVýSHUýPLOOLRQýE\ýYROXPHýõSSPYôý1+êñ
IXHOýVXOIXUýFRQWHQWýLQýSHUFHQWýE\ýZHLJKWïýý

� 5HFRUGLQJýSURFHVVãýý&(06ýUHVXOWVýDUHýUHFRUGHGýDXWRPDWLFDOO\ýRQýVWULS
FKDUWýUHFRUGHUýRUýGLJLWDOýGDWDýDFTXLVLWLRQýV\VWHPâýIXHOýVXOIXUýFRQWHQW
PDQXDOO\ýUHFRUGHGýLQý6&5ýPDLQWHQDQFHýORJï

ëïç 'DWDý5HTXLUHPHQWV
� %DVHOLQHý1+êýFRQFHQWUDWLRQýUHFRUGVýDQGýVDPSOLQJýGDWDýFRQFXUUHQWýZLWK

HPLVVLRQýWHVWâýRU
� +LVWRULFDOýSODQWýUHFRUGVýRIýSURGXFWLRQýUDWHVýLQýWHUPVýRIýìííøýDFLGñýDFLG

VWUHQJWKñýKRXUVýRIýRSHUDWLRQñýDQGýFRUUHVSRQGLQJý1+êýFRQFHQWUDWLRQVâýDQG
� +LVWRULFDOýSODQWýUHFRUGVýRIýIXHOýVXOIXUýFRQWHQW

ëïæ 6SHFLILFý4$î4&ý3URFHGXUHV
� &DOLEUDWHñýPDLQWDLQýDQGýRSHUDWHýLQVWUXPHQWDWLRQýXVLQJýSURFHGXUHVýWKDWýWDNH

LQWRýDFFRXQWýPDQXIDFWXUHU©VýVSHFLILFDWLRQVâýDQG
� $QQXDOýUHGHWHUPLQDWLRQýRIýFRQYHUVLRQýIDFWRU

ëïå 5HIHUHQFHVãý
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%ðèë åîäå

%ïìéýý5()(5(1&(6ý)25ý&$0ý,//8675$7,216

ìï $LUý3ROOXWLRQý(QJLQHHULQJý0DQXDOñý%XRQLFRUHýDQGý'DYLVñý(GVïñý$LUýDQGý:DVWH
0DQDJHPHQWý$VVRFLDWLRQñýìääëï

ëï 2KLRý(3$©Vý2SHUDWLQJýDQGý0DLQWHQDQFHýõ2÷0ôý*XLGHOLQHVýIRUý$LUý3ROOXWLRQý&RQWURO
(TXLSPHQWñýIRUý2KLRý(3$ñý&ROXPEXVñý2+ýE\ý(QYLURQPHQWDOý4XDOLW\ý0DQDJHPHQWñý,QFïñ
&LQFLQQDWLñý2+ñý)HEUXDU\ýìääêï

êï *HQHULFý3HUPLWý&RQGLWLRQVý3HUWDLQLQJýWRý0RQLWRULQJñý*HRUJLDý6WDWHý3ROOXWLRQý&RQWURO
$JHQF\ñý*'15ï

éï &RPEXVWLRQý(PLVVLRQVý7HFKQLFDOý5HVRXUFHý'RFXPHQWýõ&75('ôñý86(3$ý6ROLGý:DVWH
DQGý(PHUJHQF\ý5HVSRQVHýõèêíèôñý(3$ýèêíð5ðäéðíìéñý0D\ýìääéï

èï $37,ý&RXUVHý6,ãéìëñý%DJKRXVHý3ODQý5HYLHZñý6WXGHQWý*XLGHERRNñý(3$ýéèíîëðåëðííèñ
8ïý6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ñý5HVHDUFKý7ULDQJOHý3DUNñý1&ñý$SULOýìäåëï

çï 2SHUDWLRQýDQGý0DLQWHQDQFHý0DQXDOýIRUý)DEULFý)LOWHUVñý(3$îçëèîìðåçîíëíñý8ïý6ï
(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ñý5HVHDUFKý7ULDQJOHý3DUNñý1&ñý-XQHýìäåçï

æï 2SHUDWLRQýDQGý0DLQWHQDQFHý0DQXDOýIRUý(OHFWURVWDWLFý3UHFLSLWDWRUVñý8ïý6ïý(QYLURQPHQWDO
3URWHFWLRQý$JHQF\ñý(3$îçëèîìðåèîíìæñý6HSWHPEHUýìäåèï

åï &RQWUROý7HFKQLTXHVýIRUý3DUWLFXODWHý(PLVVLRQVýIURPý6WDWLRQDU\ý6RXUFHV¤9ROXPHýìñý8ïý6ï
(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ñý(3$ðéèíîêðåìðííèDñý6HSWHPEHUýìäåëï

äï &DOYHUWñý6ïýDQGý+ïý0ïý(QJODQGñý(GVïñý+DQGERRNýRIý$LUý3ROOXWLRQý7HFKQRORJ\ñý-RKQý:LOH\
DQGý6RQVñýìäåéï

ìíï &OHDQý$LUý$FWýDQGý$PHQGPHQWVýWKURXJKý3/ýìíìðèéäñýìääí

ììï éíý&)5ýçíñý5HYLVHGýDVýRIý-XO\ýìñýìääéï

ìëï :LVFRQVLQý$LUý3HUPLWý&RPSOLDQFHý'HPRQVWUDWLRQý*XLGDQFHñý:LVFRQVLQý'HSDUWPHQWýRI
1DWXUDOý5HVRXUFHVñýìääéï

ìêï 'UDIWý$OWHUQDWLYHý&RQWUROý7HFKQRORJ\ý'RFXPHQW¤30ðìíý(PLVVLRQVýIURPýWKHý:RRG
3URGXFWVñý,QGXVWU\âý3DUWLFOHERDUGñý2ULHQWHGý6WUDQGERDUGñýDQGý:DIHUERDUG
0DQXIDFWXULQJñý8ïý6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ñý6HSWHPEHUýìääëï
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åîäå %ðèê

ìéï :LVFRQVLQý$LUý3HUPLWý&RPSOLDQFHý'HPRQVWUDWLRQý*XLGDQFHñý:LVFRQVLQý'HSDUWPHQWýRI
1DWXUDOý5HVRXUFHVñýìääéïýý+HVNHWKñý+ïý(ïñýDQGý.ïý&ïý6FKLIIWQHUñý:HWý6FUXEEHUVãýý$
3UDFWLFDOý+DQGERRNñý/HZLVý3XEOLVKHUVñý,QFïñý&KHOVHDñý0,ñýìäåçï

ìèï %UXQQHUñý&ïý5ïñý,QFLQHUDWLRQý6\VWHPVñý*RYHUQPHQWý,QGXVWULHVñý,QFïñý5RFNYLOOHñý0'ïýýìäåëï
ìçï
ìæï -HQQLQJVñý0ïý6ïñý.URKPñý%HUU\ñý3DOD]]RORñý3DUNVñýDQGý)LGOHUýõ5DGLDQý&RUSRUDWLRQôñ

&DWDO\WLFý,QFLQHUDWLRQýIRUý&RQWUROýRIý9RODWLOHý2UJDQLFý&RPSRXQGý(PLVVLRQVñý1R\HV
3XEOLFDWLRQVñý3DUNý5LGJHñý1HZý-HUVH\ïýýìäåèï

ìåï 3URWRFROýIRUý'HWHUPLQLQJýWKHý'DLO\ý9RODWLOHý2UJDQLFý&RPSRXQGý(PLVVLRQý5DWHýRI
$XWRPRELOHýDQGý/LJKWð'XW\ý7UXFNý7RSFRDWý2SHUDWLRQVñýý(3$ðéèíîêðååðíìåñý8ïý6ï
(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ñý2IILFHýRIý$LUý4XDOLW\ý3ODQQLQJýDQGý6WDQGDUGVñ
5HVHDUFKý7ULDQJOHý3DUNñý1&ñý'HFHPEHUñýìäååï

ìäï éíý&)5ýçìðåíñý5HYLVHGýDVýRIý-XO\ýìñýìääéï

ëíï $OWHUQDWLYHý&RQWUROý7HFKQRORJ\ý'RFXPHQWð2UJDQLFý:DVWHý3URFHVVý9HQWVñ
(3$ðéèíîêðäìðííæñý8ïý6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ñý5HVHDUFKý7ULDQJOHý3DUNñ
1&ï

ëìï 2UJDQLFý&KHPLFDOý0DQXIDFWXULQJñý9ROXPHýéãýý&RPEXVWLRQý&RQWUROý'HYLFHVñ
(3$ðéèíîêîåíðíëæñý8ïý6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ñý5HVHDUFKý7ULDQJOHý3DUNñý1&ï

ëëï $37,ý&RXUVHýéìêñý&RQWUROýRIý3DUWLFXODWHý(PLVVLRQVñý6WXGHQWý0DQXDOñý(3$ýéèíîëðåíðíççñ
8ïý6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ñý5HVHDUFKý7ULDQJOHý3DUNñý1&ñý2FWREHUýìäåìï


